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(54) Mounting surface acoustic 



wave components 

(57) A surface acoustic wave (SAW) 
component (8) is mounted face 
down on a printed wiring substrate 
<1) with the surface transducers 
arranged in alignment with respective 
conductors (6) on the printed wiring 
substrate (1). The conductors and 
transducers are connected together 
by conductive epoxy adhesive (12). 
A fillet (16) of room temperature 
vulcanising (RTV) adhesive is applied 
all around the SAW component (8) 
to prevent ingress of moisture, 
solvents, etc. An air gap (14) is 
formed between the transducer- 
carrying surface (10) of the SAW 
component (8) and the surface of the 
printed wiring substrate (1) by the 
slightly raised nature of the 
conductors (6). A bleed hole (18) 
allows back filling of the gap (4) with 
an inert gas e.g. nitrogen and 
subsequent sealing with a disc (20). 
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SPECIFICATION 

Mounting saw components 

5 The present invention relates to methods of 
mounting surface acoustic wave (SAW) com- 
ponents to substrates such as circuit boards. 

Conventionally, SAW components such as 
delay lines and filters have been mounted to 

10 printed circuit boards (PCBs) by first packaging 
them into sealed containers having externally 
projecting connecting pins which are then sol- 
dered to tracks already printed on the circuit 
board. It is thus necessary to connect wire 

15 bonds from the transducers of the SAW de- 
vice to each of the pins and then enclose the 
connected SAW device into a sealed package. 
This form of mounting is both bulky and rela- 
tively expensive, as many of the pins require 

20 glass to metal seals for isolation from the 
body of the package. 

It is presently becoming increasingly the 
practice to mount components directly to the 
surface of a circuit board substrate. This tech- 

25 nique is known as surface mounting and has 
been used for mounting integrated circuits. 
The packages, instead of having pins, are pro- 
vided simply with bonding pads at their edges 
or on their lower surface which can be directly 

30 connected to correspondingly arranged pads 
on the surface of the printed circuit board by 
thermocompression bonding or soldering. This 
method has the advantage of producing a very 
low profile assembly but does not avoid the 

35 bulk and expense of packaging. 

It would be clearly advantageous to be able 
to mount SAW devices directly onto printed 
wiring substrates without the expense and 
bulk of packaging by, for example, bringing 

40 the bond pads of the device into direct con- 
tact with the printed wiring substrate. How- 
ever, the problem of providing a sealed air 
space adjacent to the active region of the de- 
vice surface has to be overcome, as this sur- 

45 face must be kept free from contact with any 
other surface and from contamination of any 
kind which would impede the propagation of 
surface waves. Further, without a conducting 
metal package the problem of providing suit- 

50 able electromagnetic screening must also be 
overcome. 

Finally, SAW devices may be fragile, and 
sensitive to stress caused by differential ther- 
mal expansion if directly adhered to a rigid 

55 surface with a much different coefficient of 
expansion. They can also be damaged by di- 
rect application of heat. 

The present invention accordingly provides a 
method of mounting an unpackaged SAW 

60 component having transducers on one surface 
of a substrate, to a printed wiring substrate 
carrying conductors to be connected to the 
SAW transducers, comprising the steps of ap- 
plying a conductive adhesive to predetermined 

65 areas of said one surface of the SAW compo- 



nent and/or of the printed wiring substrate, 
placing said one surface of the SAW compo- 
nent over the printed wiring substrate such 
that the transducers are in contact, via the 

70 adhesive, with the conductors to which they 
are to be connected and a space is defined 
between said one surface of the SAW com- 
ponent and the printing wiring substrate, and 
sealing said space. 

75 The use of a conducting adhesive, for 

example a conducting, silver-loaded epoxy re- 
sin, avoids the need for gold wire bonding or 
application of heat to the SAW component. 
In order to define the space, the conductors 

80 on the printed wiring substrate are preferably 
slightly raised from the surface of the sub- 
strate, so that when the component is in- 
verted over the substrate a small air gap re- 
sults. This gap prevents any adverse effect 

85 that surface contact between the substrate 
and the SAW component would have on the 
surface waves produced during operation of 
the component. In a preferred embodiment 
means are provided for filling this space with 

90 a dry inert gas such as nitrogen for better 
operating conditions. 

Preferably sealing is ensured by applying a 
fillet. of non-conductive, flexible adhesive all 
around the edge of the SAW component be- 

95 tween the component and the printed wiring 
substrate to prevent the ingress of moisture, 
solvents or dirt which could have an adverse 
effect on the operation of the component if 
allowed to become deposited on the surface 

100 carrying the transducers. A suitable adhesive 
for this fillet is a room temperature vulcanising 
synthetic rubber adhesive. This advantage- 
ously has the further property of absorbing 
any residual acoustic energy impinging on the 

105 edge of the component. 

Another problem associated with the sur- 
face mounting of SAW components is the 
avoidance of stress on the component which 
may cause changes in the response of the 

1 10 transducers due to variation of the stress of 
the mount. The use of the above-mentioned 
flexible adhesive fillet as set out above helps 
in the removal of such stress. In accordance 
with a preferred embodiment of this invention 

115 the printed wiring substrate is a soft circuit 
board substrate such as a polytetrafluroethy- 
lene-based dielectric material. It will be noted 
that such substrates are cost effective com- 
pared with harder substrates but they are not 

120 ideal for the use of thermocompression bond- 
ing techniques, and therefore the adhesive 
mounting technique of the present invention is 
highly advantageous in enabling further reduc- 
tion of stress in the mounting of the SAW 

125 component. 

It is preferable that the printed wiring sub- 
strate has a stiffening backing such as an alu- 
minium plate on the surface directly opposite 
the SAW component. Conveniently, this may 

130 provide an excellent ground plane for electro- 
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strate, placing said one surface of the SAW 
component over the printed wiring substrate 
such that the transducers are in contact, via 
the adhesive, with the conductors to which 
5 they are to be connected and a space is de- 
fined between said one surface of the SAW 
component and the printing wiring substrate, 
and sealing said space. 

2. A method as claimed in claim 1, wherein 
10 the adhesive is a conducting, silver-loaded 

epoxy resin. 

3. A method as claimed in claim 1 or 2, 
further comprising the step of filling said 
space defined between said one surface of 

1 5 the 8AW component and the printing wiring 
substrate with a dry inert gas. 

4. A method as claimed in claim 3, wherein 
the inert gas is nitrogen. 

5. A method as claimed in any one of the 
20 preceding claims, wherein the sealing step 

comprises applying a fillet of non-conductive, 
ffexible adhesive all around the edge of the 
SAW component between the component and 
the printed wiring substrate. 
25 6. A method as claimed in claim 5, wherein 
the fillet is made of a room temperature vul- 
canising synthetic rubber adhesive. 

7. A printed wiring substrate carrying a sur- 
face mounted unpackaged SAW component 

30 having transducers on one surface, the printed 
wiring substrate carrying conductors which, at 
least in the region at which they contact the 
transducers of the SAW component, are 
raised from the surface of the printed wiring 

35 substrate, said one surface of the SAW com- 
ponent facing the printed wiring substrate so 
that a space is defined between their sur- 
faces, conducting adhesive holding the SAW 
component to the printed wiring substrate and 

40 making the required electrical connections be- 
tween the transducers and the conductors on 
the printed wiring substrate, and a fillet of 
non-conductive, flexible adhesive surrounding 
the edge of the SAW component and sealing 

45 said space. 

8. An assembly as claimed in claim 7, 
wherein the printed wiring substrate is a soft 
circuit board substrate. 

9. An assembly as claimed in claim 8, 
50 wherein the soft circuit board substrate is a 

polytetrafluoroethylene-based dielectric ma- 
terial. 

10. An assembly as claimed in any one of 
the preceding claims wherein the printed wir- 

55 ing substrate has a stiffening backing. 

1 1. An assembly as claimed in claim 10, 
wherein the stiffening backing comprises an 
aluminium plate disposed on the surface oppo- 
site the SAW component. 

60 12. A method of mounting an unpackaged 
SAW component to a printed wiring substrate 
substantially as herein described with refer- 
ence to the accompanying drawings. 

13. An assembly of an unpackaged SAW 

65 conponent on a printed wiring substrate sub- 
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stantially as herein described with reference to 
the accompanying drawings. 
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(54) Title: ENCAPSULATED SURFACE WAVE COMPONENT AND COLLECTIVE METHOD FOR MAKING SAME 

(54) Titre: COMPOSANT A ONDES DE SURFACE ENCAPSULE ET PROCEDE DE FABRICATION COLLECTIVE 

(57) Abstract 

The invention concerns a novel type 
of encapsulated surface wave components 
and a collective method for making such 
components. The component comprises a 
wave surface device at the substrate surface; 
the encapsulating case includes, besides the 
substrate, a first layer located on the sub- 
strate and locally hollowed at least at the 
surface wave device active surface, a printed 
circuit covering the whole of the first layer 
and conductive via holes running through 
the first layer/printed circuit assembly so as 
to ensure the electrical connection of the sur- 
face wave device from outside. 

(57) Abrege' 

L'invention concerne un nouveau type de composants a ondes de surface, encapsules et un proceed collectif de fabrication de tels 
composants. Le composant comprend un dispositif a ondes de surface a la surface d'un substrat; le bottier d'encapsulation comprend 
outre le substrat, une premiere couche situee sur le substrat et 6videe localement au moms au niveau de la surface active du dispositif a 
ondes de surface, un circuit imprime recouvrant l'ensemble de la premiere couche et des vias conducteurs traversant l'ensemble premiere 
couche/circuit imprime\ de maniere a assurer la connexion electrique du dispositif a ondes de surface depuis l'exterieur. 
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COMPOSANT A ONDES DE SURFACE ENCAPSULE ET 
PROCEDE DE FABRICATION COLLECTIVE 

Le domaine de I'invention est celui des dispositifs a ondes 
acoustiques de surface et notamment celui des filtres encore denommes 
SAW (Surface Acoustic Wave) qui permettent de filtrer de maniere tres 
selective des bandes de frequence. Destines a des equipements portables 
5 tels que le radiotelephone, la miniaturisation de ces composants et de leur 
boitier de protection, est essentielle. 

Par ailleurs, comme (es ondes acoustiques se propagent a 
proximite de la surface du substrat piezo-electrique, cette surface doit etre 
laissee libre pour ne pas perturber la propagation des ondes, ce qui 
10 constitue une contrainte supplemental au niveau des boTtiers 
d'encapsulation. 

Les technologies actuelles d'encapsulation des filtres a ondes de 
surface reposent sur un boitier en deux parties comme illustre en figure 1 : 
une embase ceramique ou organique 01, et un couvercle ceramique, 

is metallique ou organique 02, dont la fermeture par soudure ou par collage 
assure I'hermeticite du composant tout en menageant la cavite necessaire. 
Dans ce type de boitier, les dispositifs a ondes de surface (DOS) 03, 
peuvent etre assembles par collage sur I'embase. Les connexions 
electriques entre les plots internes 011, 012 du DOS et des plots externes 

20 071 et 072 sont assurees par des vias metallises au travers de I'embase 01 . 

La figure 1 illustre un exemple de I'art anterieur, dans lequel les 
connexions electriques du DOS avec I'exterieur sont de type fil. Pour 
assurer une meilleure compacite, la technique de type point (« flip chip », le 
composant etant retourne) est actuellement employee. La figure 2 illustre un 

25 exemple de DOS encapsule selon I'art connu, qui constitue une variante de 
la figure 1 . 

Afm de repondre aux besoins de grands marches consommateurs 
(radiotelephonie, automobile ...), les nouvelles technologies d'encapsulation 
doivent rendre les filtres de plus en plus petits, tout en diminuant les couts 
30 de fabrication. Comme pour d'autres composants, la tendance est a la 
reduction toujours plus grande de I'encombrement des boTtiers, pour aboutir 
a un assemblage composant/boitier d'encapsulation dont la surface est 
egale a celle de la puce seule. 
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- !e collage d'un circuit imprirne sur ladite premiere couche ; 

- la realisation de vias traversant le circuit imprirne et la premiere 
couche au niveau des premiers plots conducteurs internes des 
dispositifs a ondes de surface ; 

5 - la metallisation des vias et la definition de seconds plots 

conducteurs extemes, lesdits seconds plots etant relies auxdits 
premiers plots par les vias metallises ; 

- la decoupe de I'ensemble substrat/premiere couche/circuit 
imprirne, de maniere a dtssocier les composants a ondes de 

1 o surface. 

La couche evidee peut etre obtenue par depot prealable d'une 
couche uniforme, puis gravure ou bien par laminage d'une couche 
prealablement evidee ou bien encore par serigraphie. 

Avantageusement, la premiere couche peut presenter des 
1 5 proprietes d'absorbants acoustiques. 

Dans le cadre de la fabrication de dispositifs a ondes de surface, 
le procede de I'invention presente I'avantage d'etre un procede collectif sur 
un substrat piezoelectrique, ce qui entraTne une importante reduction de 
codt. De plus, un tel procede collectif est compatible avec les technologies 
20 habituellement utilisees pour les semiconducteurs (utilisation de resine de 
masquage, procede de photolithographic). 

L'invention sera mieux comprise et d'autres avantages 
apparaitront a la lecture de la description qui va suivre, donnee a titre non 
limitatif et grace aux figures annexees parmi lesquelles : 
25 • les figures 1 et 2 illustrent des dispositifs a ondes de surface, 

encapsules selon des techniques de Tart connu ; 

• la figure 3 illustre un module de DOS encapsule ; 

• les figures 4a-4g illustrent les principales etapes du procede 
collectif de fabrication de DOS encapsules selon I'invention. 

30 De maniere generate, le dispositif a ondes de surface peut etre un 

transducteur, un resonateur comportant au moins un reseau et un 
transducteur. Dans tous les cas, il est obtenu par depot d'electrodes a la 
surface d'un substrat piezoelectrique. Pour permettre la propagation des 
ondes de surface, on cherche alors a creer une cavite libre au-dessus des 

35 electrodes correspondant a la surface active du composant. Tout en etant 
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Realisation des cavites au-dessus des surfaces actives des DOS 

Une resine constitutive de la premiere couche 1 1 de type resine 
5 epoxy photosensible est deposee a la tournette par centrifugation sur le 
substrat piezo-electrique. Apres un recuit, la resine est photoimagee, puis 
subit un deuxieme recuit. Apres developpement, le substrat puis la resine, 
sontetuvees. La figure 4b illustre le substrat piezo-electrique 13 comportant 
des DOS dont les surfaces actives 14 sont degagees de resine 1 1. La resine 
10 demeure ailleurs et notamment sur les plots conducteurs internes des DOS 
111 et 112. Pour des facilites de representation, seuls deux DOS sont 
representes mais le substrat piezoelectrique en comporte tout un ensemble. 

Collage du circuit imprime sur la couche 1 1 

15 

II s'agit plus precisement d'une etape de pressage du circuit 
schematise en figure 4a, sur le substrat comportant localement la resine et 
schematise en figure 4b. Les deux elements sont presses a chaud, par 
exemple en autoclave. Typiquement, le cycle thermique est adapte, afin de 
20 liberer les contraintes des materiaux en presence et eviter les chocs 
thermiques. 

Realisation de la connectique 

25 Gravure de la couche conductrice 120, pour realiser les vias 

Apres une preparation de surface de la couche, typiquement du 
cuivre (degraissage, microattaque) permettant d'augmenter la rugosite du 
cuivre et done I'adherence, une resine photosensible est deposee a la 

30 tournette par centrifugation, sur la couche cuivree 120. La resine est insolee 
a la verticale des vias ; avec un photoinsolateur. Le temps d'insolation est 
fonction de I'epaisseur de resine. Le cuivre non protege par la resine est 
dissous par exemple dans une solution ammoniacale. La resine est alors 
retiree par exemple a I'aide d'acetone et d'alcool. Un masque est ainsi defini 

35 dans la couche 1 20 (figure 4c). 
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Le cuivre non protege par la resine est grave chimiquement, la 
resine est alors retiree par exemple a I'aide d'acetone et d'alcool. 

On obtient ainsi de maniere collective, I'ensemble des 
composants encapsules, avec les plots externes de connexions comme 
5 illustres en figure 4f. 

Decoupe des composants individuals 

On procede enfin a la decoupe mecanique des composants. On 
io peut proceder au depot d'une troisieme couche 18 assurant I'hermeticite de 
I'ensemble avec les proprietes dielectriques qui conviennent comme illustre 
en figure 4g. Cette couche peut etre obtenue par pulverisation metallique, 
un depot de couche mince d'un materiau conducteur ou dielectrique, par un 
depot d'un vernis ou par coulage de resine ou bien encore par depot en 
15 phase vapeur d'un polymere de type parylene. L'interet de ces methodes 
reside dans le fait qu'aussi bien la face inferieure du substrat, que les flancs 
du composant preatabiement realise peuvent ainsi etre recouverts. 

Cette protection peut etre une protection mecanique, de support 
au marquage, de blindage electromagnetique et/ou de protection a 
20 I'environnement de type hermeticite. 



25 
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7. Procede de fabrication collective de composants a ondes de 
surface selon I'une des revendications 1 a 6, comprenant la realisation de 
dispositifs a ondes de surface sur un substrat piezoelectrique, et : 

- la realisation d'une premiere couche evidee sur I'ensemble des 
5 dispositifs a ondes de surface ; 

- le collage d'un circuit imprime sur ladite premiere couche ; 

- la realisation de vias traversant le circuit imprime et la premiere 
couche au niveau des premiers plots conducteurs internes des 
dispositifs a ondes de surface ; 

10 - la metallisation des vias et la definition de seconds plots 

conducteurs externes, lesdits seconds plots etant relies auxdits 
premiers plots par les vias metallises ; 

- la gravure de I'ensemble substrat/premiere couche/circuit 
imprime de maniere a dissocier les composants a ondes de 

1 5 surface. 

8. Procede de fabrication collective de composants, selon la 
revendication 7, caracterise en ce que la realisation de la premiere couche 
evidee est obtenue par depot prealable d'une couche uniforme, suivi de la 

20 gravure de ladite couche. 

9. Procede de fabrication collective de composants, selon la 
revendication 7, caracterise en ce que la realisation de la premiere couche 
evidee est obtenue par laminage d'une couche prealablement evidee. 

25 

10. Procede de fabrication collective de modules de composants 
selon I'une des revendications 7 a 9, caracterise en ce que le collage du 
circuit imprime sur la premiere couche comprend : 

- le depot d'une seconde couche, dite couche d'adhesif sur le 
30 circuit imprime ; 

- le pressage a chaud du circuit imprime/seconde couche sur 
I'ensemble premiere couche/substrat piezoelectrique. 

1 1 . Procede de fabrication collective de composants selon I'un 
35 des revendications 7 a 10, caracterise en ce qu'il comprend la realisation 
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